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Title 10 — DEPARTMENT OF NATURAL RESOURCES
Division 20 — Clean Water Commission
Chapter 8 — Design Guides

10 CSR 20-8.125 Alternative Sewer Systems.

PURPOSE: The following criteria have been prepaasd guide for the design of alternative
sewers. This rule is to be used with rules 10 C&RB.210 through 10 CSR 20-8.210 for the
planning and design of the complete treatmentitgciT his rule reflects the minimum
requirements of the Missouri Clean Water Commissiaegard to adequacy of design,
submission of plans, approval of plans, and approv@ompleted wastewater treatment
facilities and collection systems. It is not reasiole or practical to include all aspects of design
in these standards. The design engineer shouldrobfpropriate reference materials which
include but are not limited to: copies of all ASTiMernational and American Water Works
Association (AWWA) standards pertaining to sewasappurtenances, design manuals such as
Water Environment Federation’s Manuals of Practiaed other sewer design manuals
containing principles of accepted engineering pigetDeviation from these minimum
requirements will be allowed where sufficient doeatation is presented to justify the deviation.
It is anticipated that these criteria will be sutfé¢o review and revision periodically as
additional information and methods appear.

(1) Definitions. Definitions as set forth in thee@h Water Law and 10 CSR 20-2.010 shall apply
to those terms when used in this rule, unlessah&ezt clearly requires otherwise. Where the
terms “shall” and “must” are used, they are to meamandatory requirement insofar as approval
by the Missouri Department of Natural Resourcepddenent) is concerned, unless justification
is presented for deviation from the requirementbe®terms, such as “should,” “recommend,”
“preferred,” and the like, indicate the preferenté¢he department for consideration by the
design engineer.
(A) Deviations. Deviations from these rules mayabgroved by the department when
engineering justification satisfactory to the dépent is provided. Justification must
substantially demonstrate in writing and througlt@ations that a variation(s) from the
design rules will result in either at least equévailor improved effectiveness. Deviations are
subject to case-by-case review with individual ecbiconsideration.
(B) Alternative Sewer Systems. Alternative sewestams include pressurized sewers
carrying raw wastewater from grinder pumps, prasedror gravity sewers carrying septic
tank effluent, and combinations thereof. Althouglstealternative collection technology uses
different motive forces (pressure, gravity, andwan) to move wastewater from its source
to its destination, there are many commonalitiél.use lightweight plastic pipe buried at
shallow depths, with fewer joints due to increapg lengths than typical gravity sewers.
Alternative sewer systems are generally lower pitahcosts than conventional gravity
sewers.
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(C) Building Lateral. A building lateral is a pije conduit that conveys wastewater from
only one (1) building to a point where it is joinedan alternative sewer system unit (i.e.,
grinder pump station and septic tank). Maintenarakownership of the building lateral is
generally the responsibility of the property owner.

(D) Collection System. A collection system is awatk of pipes or similar conduits and all
other structures, devices and appurtenances erglidilding laterals for collecting and
conveying wastewater to treatment or other dispiagalities. Maintenance and ownership of
the collection system is the responsibility of gheof the continuing authorities listed in 10
CSR 20-6.010(3)(B).

(E) Equivalent Dwelling Unit (EDU). An equivalentvelling unit is a system that produces
raw wastewater equivalent to a typical single fgmaisidence in volume and strength.

(F) Pressure Sewers. Pressure sewers consissalbdiameter pipeline, generally
following the profile of the ground, which receivescerated wastewater for conveyance
from two (2) or more grinder pump stations.

(G) Septic Tank Effluent Pumped (STEP) Sewers. S3@&irers consist of small diameter
pipeline, generally following the profile of theaymd which receives effluent wastewater for
conveyance from two (2) or more septic tanks witmps.

(H) Septic Tank Effluent Gravity (STEG) Sewers. & &wers consist of small diameter
pipeline which flows exclusively under the influenaf gravity and receives effluent
wastewater for conveyance from two (2) or moreisgphks.

(I) Service Line. A service line is a pipe or coitdhat conveys wastewater from one (1)
alternative sewer system unit (i.e., grinder putagian and septic tank) to a point where it is
joined to a sanitary sewer system which is operatetimaintained by one (1) of the
continuing authorities listed in 10 CSR 20-6.01(83)

(J) Sewer. A pipe or conduit that conveys wastem@tstormwater.

(K) Sewer Main. Sewer mains are used to conveyemager from one (1) or more service
lines to conventional gravity sewers, treatmentber disposal facilities. A sewer main is
considered part of a sanitary sewer system th@giesated and maintained by one (1) of the
continuing authorities listed in 10 CSR 20-6.01(83)

(L) Vacuum Sewer. Vacuum sewers consist of smalingiter pipeline, generally following
the profile of the ground. It uses the differenpedssure between atmospheric pressure and a
partial vacuum maintained in the piping and vacwtation collection vessel.

(2) Applicability. This rule shall apply to all aithative sewer systems.

(3) Approval of Sewers. The department will apprpians for newcollectionsystems,
extensions to new areas, or replacement sanitargrsenly when designed upon the separate
basis, where rain water from roofs, streets, ahdraareas and groundwater from foundation
drains are excluded.

(4) Design Capacity and Design Flo8ewer capacity and flow shall be in accordanch
CSR 20-8.120(4).
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(5) Supplement to the Engineering Report. Altenreatiewer systemee not to be used in lieu of
conventional gravity sewers, but may be acceptahlen it can be shown in tlemgineering
report that it is not feasible to provide convenéibgravity sewerdJse of alternative sewer
systems should only be considered when justifiedriysual terrain or geological formations,
low population density, difficult construction, other circumstances where alternative sewer
systems would offer a clear advantage over conweatigravity sewerdkefer to 10 CSR 20-
8.110(4)(B) for more information.

(6) General.
(A) Continuing Authority. When alternative sewest®ms are utilized, the continuing
authority shall be responsible for the operatiod mraintenance and modernization of the
collection system. Publicly owned treatment wornkes exempt from continuing authority
responsibilities of alternative sewer individualtar{i.e., grinder pump stations, septic tanks,
and septic tank pumps). See 10 CSR 20-6.010(3cmeptable continuing authorities.
(B) Flooding. Wastewater pumping station structuned electrical and mechanical
equipment shall be protected from physical damageol less than one foot (1') above the
one hundred (100)-year flood elevation or one {@9tabove the highest historical flood
elevation, whichever is higher. Wastewater pumggitagionstructureshould remain fully
operational and accessible during the twenty-fREyear flood.
(C) Accessibility.Pumping station structures and septic tastia| be readily accessible by
maintenance vehicles during all weather conditi®wmping station structures and septic
tanksshould be located off the traffic way of streetd atleys.
(D) Security. The design @ alternative sewer systemgluding all mechanical and
electrical equipment, must restrict access by authorized person, discourage vandalism,
and prohibit the entrance of animals. It is recomdeel thaelectrical control paneksnd
access hatches with locks be providgdlt down lids are recommended for septic tanks.
Also refer to 10 CSR 20-8.140(9)(A)1.
(E) Buoyancy. Where high groundwater conditionsaarcipated, buoyancy of thpgping
and wastewater structurelsall be considered and, if necessary, adequatgsmos shall be
made for protection.
(F) Identification. Whersewersare constructed of a material that might causedéneer to
be confused with potable water mains, ¢sbe@vershall be appropriately identified.
(G) Locator Wire. Locator wire shall be installesdlashall comply with 10 CSR 20-
8.120(11).
(H) Sewers in Relation to StreanThe location and construction of sewers in retatm
streams shall be in accordance with 10 CSR 20-8}20
(I) Aerial CrossingsAerial crossings shall comply with 10 CSR 20-8.(830
(J) Potable Water Sources. The distance betweetewai®r pumping statiostructuresand
all potable water sources should be one hundrad¥68') and shall be at least fifty feet (50"
in accordance with 10 CSR 23-3.010(2)(A)5.
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(K) Protection of Water Supplie¥he separation and crossings of water supplidstshan
accordance with 10 CSR 20-8.120(10).

(L) Erosion Control During Construction. Effectigge erosion control shall be provided
during construction. Erosion control activities lslobtain a stormwater permit for land
disturbance activities that meet the requiremehtseoland disturbance permit, in
accordance with 10 CSR 20-6.200.

(M) Grading and Landscaping. Upon completion ofstaorction, the ground should be
graded and either sodded or seeded. Where possidédg, slopes should be avoided to
prevent erosion and to minimize slips, trip, antsfaSurface water shall not be permitted to
drain intothe collection system.

(N) Odor Control. Provisions for odor control shadl considered in the design of alternative

sewer systems.

(7) Pressure Sewers.
(A) Sewer Design. Pressure sewer systems shadlidh@lt in a dendritic pattern (e.g.
branched tree configuration). The purpose of tledhed layout is to have a predictable

minimum self-cleaning velocity in the sewer maiAkso, a section of the piping system may

be shut down for repairs without interrupting flinom all upstream inputs.
1. Velocity. The velocity shall béased on the most probable number of pumping units

expected to operate simultaneously or on some atteptable method of computing the

peak pumpage rate.
A. A cleansing velocity of at least two feet per set{hft/s) shall bechieved at
least once and preferably several times per day.
B. The maximum velocity in any portion of the systehall beeight feet per second
(8 ft/s) without velocity protection and thirteezet per second (13 ft/s) with velocity
protection.
2. Minimum size. The minimum diameter sewer mapeshall not be less than one and
a half inches_(1.5").
3. Pipe sizing. The following are the recommendipe gizes based on the following
Equation 125-1 and Table 125-1, included herein:

Q =0.5N + 20

Equation 125-1. Design flow based on the numbemgaivalent dwelling units (EDUS).

where
Q = design flow (gpm)
N = the number of EDUs

Table 125-1. Approximate Sewer Main Sizes to SémeeNumber of EDUs
Nominal Pipe Size (in) EDUs
1.5 3
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4. CoverAll sewers shall be covered with at least thirtyisiches (36") of soil, other
insulation, or material to prevent freezing anghtotect them from superimposed loads.
Insulation shall be provided for sewers that cafm@oplaced at a depth sufficient to
prevent freezing.
5. Materials. Any generally accepted material fawers will be given consideration, but
the material selected shall be adapted to localitions, such as character of industrial
wastes, possibility of septicity, soil charactecist exceptionally heavy external loadings,
abrasion, corrosion, or similar problems.
A. All sewer pipe and joint materials shall conforothe appropriate ASTM
specifications.
B. Suitable couplings complying with ASTM specificans shall be used for joining
dissimilar materials.
C. All sewers shall be designed to prevent dameaaye superimposed live, dead, and
frost-induced loads. Proper allowance for loadshensewer shall be made because of
soil and potential groundwater conditions, as \&slthe width and depth of the
trench. Where necessary, special bedding, haundhitigl backfill, concrete cradle,
or other special construction shall be used tostéiind anticipated superimposed
loading or loss of trench wall stability.
D. For new pipe or joint materials for which ASTK&sdards have not been
established, the design engineer shall provide tammaterial and installation
specifications developed on the basis of critediegaiately documented and certified
in writing by the manufacturer to be satisfactary the specific detailed plans
submittedfor approval by the department.
6. Installation. Refer to 10 CSR 20-8.120(5)(H)totgh 10 CSR 20-8.120(5)(H)4.
7. Termination. Theewer mairshall enter the receiving manhole with a smoaitvfl
transition to the gravity sewer system at a poattmore than one foot (1') above the
flow line. The design shall minimize turbulence awduring at the point of discharge.
Corrosion protection for the receiving manhole kbalprovided in accordance with 10
CSR 20-8.120(6)(H).
8. Design friction losses.
A. Friction coefficient. Friction losses throutlie sewershall be based on the
Hazen-Williams formula or other acceptable methad.(the Darcy-Weisbach
equation). When the Hazen-Williams formula is uskd,value for “C” shall be one
hundred (100) for unlined iron or steel pipe fosida. For other smooth pipe
materials such as polyvinyl chloride, polyethyleleed ductile iron, etc., a higher
“C” value, not to exceed one hundred thirty (13063y be allowed for design.
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B. Maximum power requirements. When initially irlktd, the sewersvill have a
significantly higher “C” factor. The effect of thegher “C” factor shall be considered
when calculating maximum power requirements ang dytle time to prevent
damage to the motor. The effects of higher disahaates on selected pumps and
downstream facilities shall also be considered.
9. Hydrostatic pressure test. Hydrostatic testhmgjlsas a minimum, conform to the test
procedure described in AWWA C600 for ductile irapgpand AWWA C605 for plastic
pipe. For other materials, test procedures shadidpeoved by the department.
10. Air testing. The air test shall, as a minimaenform to the test procedure described
in ASTM F1417 for plastic, composite, and ductiteni pipe. For other materials, test
procedures shall be approved by the department.
11. Corrosion. Where corrosive conditions due fiisiy or other causes are
anticipated, corrosion protection of the intepgpe shall be provided.
12. Cleaning. Consideration should be given to ijgliag a suitable method of cleaning
thesewermain whenever the velocity in tlsewermain may be less than two feet per
second (2 ft/s) before ultimate development ishedc
(B) Sewer Appurtenanceall appurtenances shall be compatible with thermmsystem
used and shall be full bore with smooth interiafates to eliminate obstruction and keep
friction loss to a minimum.
1. Isolation valvesisolation valves are necessary for isolating sestif lines during
line breaks or other emergencies.
A. Isolation valves must be—
(1) Resilient seated gate valve or ball valve vatposition indicator;
(1) Constructed from corrosion resistant materialsd
(1) Enclosed in a watertight and lockable valvexb
B. Isolation valves shall be installed—
(1) On the upstream side of major pipe interse&jon
(I1) On both sides of stream, bridge, and railreeassings, and unstable sa@ihd
(111) On the terminal end of the system to facti#duture extensions.
C. The weight of the valve shall not be carriedhmy pipe. Valves shall be provided
with proper support, such as crushed stone, canpits, or a well compacted trench
bottom.
2. CleanoutsAccumulation of grease and solids will reduce thespure sewer system
capacity by increasing friction losséccess to pipeline cleaning is provided by
cleanouts.
A. Cleanouts should be installed—
(I) At the end of each line;
(1) At changes in pipe size; and
(1) At pipe intersections.
B. A cleanout must be enclosed iwatertight valve boxvith a locking cap.
C. Cleanouts shall be provided with proper supmarth as crushed stone, concrete
pads, or a well compacted trench bottom.
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3. Air and Vacuum Relief Valve.
A. Air relief valves shall be placed at high poimgressure sewets prevent air
locking.
B. Vacuum relief valves may be necessary to relregative pressures nessure
sewers Thepressure sewemonfiguration and head conditions should be evatlias
to the need for and placement of vacuum reliefeslv
C. An air or vacuum relief valve should have anason valve between the air relief
valve and th@ressure sewer.
D. An air or vacuum relief valve must be constrddi®m corrosion resistant
materials.
E. An air or vacuum relief valve must be insidesallvthat hagn inside diametext
least thirty inches (30") in diameter with an ascepening of twenty-two inches
(22") in diameter at a minimum. The vasitouldhave provisions for air
displacement to the atmosphere, such as an invantdcreened “j” tube or other
means.
F. A pressure sewashould have valves spaced at no more than oneghduwe
hundred foot (1,500 intervals to facilitate ialttesting and subsequent maintenance
and repairs.
G. The weight of the valve shall not be carriedhsy pipe. Valves shall be provided
with proper support, such as crushed stone, canpeads, or a well compacted trench
bottom.
4. Anchoring.Pressure seweshall be sufficiently anchored within tpamping stations
and throughout the line length. The number of besiddl be as few as possible. Thrust
blocks, restrained joints, and/or tie rods shalplmvided where restraint is needed.
5. Pressure monitoring stations. Pressure mongatiations are recommended to
identify areas where air-induced headloss may bardog. When utilized, pressure
monitoring stationshall consist of an access vault to the collegbipmg, including a
threaded tajor apressure gauge
(C) Service Line Connection.
1. Service connections to theessuresewer main shall be watertight and shall not
protrude into the sewenain.
2. If a saddle-type connection is used, it shaklgevice designed to join with the types
of pipe which are to be connected.
3. All materials used to make service connectidradl ¥e compatible with each other and
with the pipe materials to be joined and shall txeasion proof.
4. A check valve and isolation valve shall be itsthon each service line. Refer to
paragraph (7)(B)1. of this rule for more informatio
5. The minimum diameter service line pipe shalllmotess than one and one quarter
inches (1.25").
(D) Grinder Pump Stations.
1. Type.Both centrifugapumpsand progressing cavity semi-positive displacement
pumps may be used in pressure sewer systems. miréuggal pump a pump having a



LEGEND: DRAFT 06/07/16
Blue bold text is added from 10 CSR 20-8.020(9)(D).

Greentext is added from lowa.

Brown text is added from Texas Chapter 217-D 2008

Purple text is added from draft 10 CSR 20-8.120 Gravitw&s.

Redtext is added from draft 10 CSR 20-8.130 Pumpitagi@ns.

Underline text is added or altered from the presistakeholder meeting on March 29, 2016.

maximum head at no flow, may be considered foahitity to compensate with reduced
or zero delivery against excessive high pressurdgdlae ability to deliver at a high rate
during low flow situations in theollectionsystem, thus enhancing scouring during low
flow periods. The progressing cavity semi-positiv&lacement pump may be
considered for its relatively constant rate of daly in situations in which this feature is
considered necessary. The semi-positive displacepuenp has no significant increases
in delivery against low-flow system conditions tthance scour during minimum flow
times.
2. Number of pumps.
A. Simplex grinder pump station. A simplex gringeermp stations shall not serve
multiple EDUs. Grinder pump stations owned, opetased maintained by
individual homeowners must serve only a single EBlthplex grinder pump stations
should not be installed at commercial facilities.
B. Multiple unit grinder pump station. Grinder pursations serving all other service
connections (i.e. multiple EDUs, duplexes, apartncemplexes, commercial
facilities, etc.) shall provide at least two (2)ngier pumpsWhere only two (2) units
are provided, they shall be of the same size. Whi#dl have capacity such that, with
any unit out-of-service, the remaining units wiiMe capacity to handle the design
peak hourly flowAll multiple unit grinder pump stations must bered, operated,
and maintained by an approved continuing authaBge subsection (6)(A) of this
rule.
3. Location. A grinder pump station shall be lodabetdoors and in sight of the structure
it is serving with consideration given to futureimanance accessibility.
4. Construction materials.
A. Grinder pump vaultsre typically constructed from fiberglass reinfatgmlyester,
high density polyethylene, steel, or concréidiberglass reinforced polyester pump
vault shall have a maximum diameter of four feét (4
B. All pipes and appurtenances withigrgnder pump statiomust be corrosion
resistantFor metal components, austenitic stainless stepef 316 or 304hall be
provided at a minimumilylon is degraded by hydrogen sulfide and is noeptable.
C. Contact between dissimilar metals should bedmbor other provisions made to
minimize galvanic action.
5. Grinder pump vaults shall be watertight.
6. Access. A minimum access diameter of twenty-foahes (24") shall be provided for
all grinder pump vaults. A minimum access diametdorty-eight inches (48") is
recommended for duplex grinder pump vaults.
7. Vault cover. Bolt-down cover assemblies or latkevers shall be provided. The use
of high density polyethylene vault covers is disemed.
8. Ventilation. All grinder pump vaultshall have provisions for air displacement to the
atmosphere, such as an inverted and screened§’duother means.
9. Storage volume. A grinder pump vault must hageoeage volume of at least seventy
(70) gallons.
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10. Pump removalGrinderpumps shall be readily removable and replaceakiteowi
personnel entering or dewatering grender pump stationr disconnecting any piping in
thegrinder pump vault
11. Valves. The following valves must be providedhe grinder pump vaults:
A. A shutoff valve accessible from the ground scefa
B. A check valve to prevent backflow; and
C. An anti-siphon valve, if siphoning could occur.
12.Grinder pumponstructionGrinderpumps shall be designed specifically for raw
wastewater use, including totally submerged opanaduring a portion of each pumping
cycle, and shall meet the requirements of the N&Gdich units.
13. Pump openings. The grinder unit must be capzthieducing any material which
enters the grinder unit to a size that the mateniall pass through the pump unit and
pressure sewer systemhout plugging or clogging. No screens or othevides
requiring regular maintenance may be used to keep br stringy material out of the
grinder pump osewermain.
14. Controls. Water level control sensing devidesutd be located to prevent undue
affects from turbulent flows entering tgender pump statioonr by the turbulent suction
of the pumps. Water level controls must be accessitthout entering thgrinder pump
station.Provision shall be made to automatically altertlagepumps in usr duplex
grinder pump stations.
15. Electrical equipment. Electrical equipment kbalin accordance with 10 CSR 20-
8.130(6)(D). Pump station control panels shoulgtoeided with a portable generator
receptacle.
16. Flow measurement. All grinder pump stationsldleequipped with elapsed time
meters, at a minimum, provided suffici@guipment is provideth measure the duration
of individual and simultaneous pump operation.
17. Alarm systems. Alarm systems with a backup paearce shall be provided for all
grinder pump stations he alarm shall be activated in cases of powikmré& high water
levels, pump failure, or any other caus@ohderpump station malfunction. Audio-
visual alarm systenshall be provided at a minimum.
A. When the continuing authority operates and na&mstthe grinder pump stations, a
sign shall be posted at eagtinderpump station in a clearly visible location, ligjia
telephone number, which is manned twenty-four (®Urs a day, to be called if the
alarm is seen or heard.
18. Emergency operations. When the continuing aityhoperates and maintains the
grinder pump stationsf@visions must be made for periodsneéchanical opower
failure. Acceptablealternatives are as follows:
A. Provide additional storage capacity where powgages occur frequently
(twenty-four (24)-hour storage capacity is recomdes});
B. Provide goortablegenerator to connect to eagtinder pump statiofor a short
term during an extended outage;
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C. Provide a portable pump to connect to each gripdmp station by means of
quick coupling portable pump connections on theldisge.
19. Spare parts. When the continuing authority ajgsrand maintains the grinder pump
stations, an inventory of five percent (5%) of thenber of grinder pumps in operation
for each model installed must be provided with aimum of two (2) grinder pumps. All
working parts of the grinder pump stations showdhb hand in sufficient quantity.

(8) Septic Tank Effluent Pumped (STEP) Sewers.
(A) Sewer Design. Refer to subsection (7)(A) osthile.
(B) Sewer Appurtenances. Refer to subsection (7Q(Bhis rule.
(C) Service Line Connection. Refer to subsectigfQyof this rule.
(D) Septic Tank Design.
1. A single septic tank shall serve no more tham (@) EDU.
2. Capacity. A septic tank must have a capaciigt ¢éast one thousand (1,000) gallons.
Twenty percent (20%) of the septic tank volumessally provided for freeboard and
ventilation.
3. Construction materials.
A. Septic tanks are typically constructed from figlass reinforced polyester, high
density polyethylene, or concrete.
B. All pipes and appurtenances within a septic tamist be corrosion resistant. For
metal components, austenitic stainless steel & 846 or 304 shall be provided at a
minimum. Nylon is degraded by hydrogen sulfide &ndot acceptable.
C. Contact between dissimilar metals should bedegbor other provisions made to
minimize galvanic action.
4. Septic tanks shall be watertight.
5. Access. A minimum access diameter of twenty-fodhnes (24") shall be provided to
service the tank and outlet screen. Bolt-down cagsemblies or locked covers shall be
provided. The use of high density polyethylenesgsaovers is discouraged.
6. Inlet and outlet tees. Inlet and outlet teedl flgaprovided to maximize removal and
retention of solids within the septic tank.
7. Ventilation. Septic tanks must be ventilatedpi€gl ventilation is through the
plumbing stack of the structure it is serving.
8. Outlet screen. The septic tank outlet shall reveffluent screen to reduce large solids
from entering the sewers.
9. Location. Septic tanks shall be buried with asagsers at or above grade and in sight
of the structure it is serving with consideratiovey to future maintenance and removal
of accumulated solids accessibility.
(E) Existing Septic Tanks. When existing on-sitptgetanks are proposed for reuse in an
alternative sewer system, they must be inspectédarfied watertight prior to acceptance.
Existing septic tanks may be a source of infilatand inflow without proper inspection.
Acceptable existing septic tanks proposed for regst conform, at a minimum, to
paragraphs (8)(D)1. through (8)(D)8. of this rule.

10
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(F) Pump Vault Design. The pump vault shall be fedavithin the septic tank at the outlet
or located outside the septic tank in a separatgpeault. The pump shall be protected by an
outlet screen.
1. Simplex submersible pump shall be provided. ginap is typically a low-head and
low-capacity design.
2. Construction materials. Pump vaults are typyoatinstructed from fiberglass
reinforced polyester or high density polyethylene.
3. Access. A minimum access diameter of twenty-foahes (24") shall be provided for
simplex pump vaults. Duplex pump vaults must haw@rdmum access diameter of
forty-eight inches (48").
4. Vault cover. Bolt-down cover assemblies or latkevers shall be provided.
5. Pump removal. Pumps shall be readily removatdereplaceable without personnel
entering or dewatering the septic tank or discoiing@ny piping in the pump vault.
6. Valves. The following valves must be providedha pump vaults:
A. A shutoff valve accessible from the ground scefa
B. A check valve to prevent backflow; and
C. An anti-siphon valve, if siphoning could occur.
7. Pump construction. Pumps shall be designed fegadlyi for raw wastewater use,
including totally submerged operation during a fworof each pumping cycle, and shall
meet the requirements of the NEC for such units.
8. Controls. Water level controls sensing devid¢esifd be located to prevent undue
affects from turbulent flows entering the pump$wpithe turbulent suction of the pumps.
Water level controls must be accessible withou¢rmg the pump vault. Provision shall
be made to automatically alternate the pumps irfarsguplex pump vaults.
9. Electrical equipment. Electrical equipment sballin accordance with 10 CSR 20-
8.130(6)(D).
10. Flow measurement. All pump vaults shall be poed with elapsed time meters, at a
minimum, provided sufficient equipment is providedneasure the duration of
individual and simultaneous pump operation.
11. Alarm systems. Alarm systems with a backup peearce shall be provided for all
pump vaults. The alarm shall be activated in casg®wer failure, high water levels,
pump failure, or any other cause of malfunctiondidevisual alarm systems shall be
provided at a minimum.
A. When the continuing authority operates and naamstthe septic tank and pump, a
sign shall be posted at each pump vault in a gleasible location, listing a
telephone number, which is manned twenty-four (@4rs a day, to be called if the
alarm is seen or heard.
12. Emergency operations. Provisions must be madeefiods of mechanical or power
failure.
13. Spare parts. When the continuing authority ajgsrand maintains the septic tank and
pump, an inventory of five percent (5%) of the n@mbf septic tank pumps in operation

11
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for each model installed must be provided with aimum of two (2) pumps. All
working parts of the pump vault should be on hamslufficient quantity.

(9) Septic Tank Effluent Gravity (STEG) Sewers.
(A) Sewer Design. Sewer mains may be laid withréabée grade, as long as a positive head
exists to drive the wastewater toward a termineddion, which allows the sewer to follow
the natural topography of the area.
1. Velocity. The maximum velocity in any portiontbie system shall be thirteen feet per
second (13 ft/s) with velocity protection.
2. Minimum size. The minimum diameter sewer mapeshall not be less than four
inches (4").
3. CoverAll sewers shall be covered with at least thirtyisiches (36") of soil, other
insulation, or material to prevent freezing anghtotect them from superimposed loads.
Insulation shall be provided for sewers that catreoplaced at a depth sufficient to
prevent freezing.
4. Materials. Any generally accepted material ®wers will be given consideration, but
the material selected shall be adapted to localitons, such as character of industrial
wastes, possibility of septicity, soil charactecist exceptionally heavy external loadings,
abrasion, corrosion, or similar problems.
A. All sewer pipe and joint materials shall confororthe appropriate ASTM
specifications.
B. Suitable couplings complying with ASTM specificans shall be used for joining
dissimilar materials.
C. All sewers shall be designed to prevent damaae superimposed live, dead, and
frost-induced loads. Proper allowance for loadshensewer shall be made because of
soil and potential groundwater conditions, as \&slthe width and depth of the
trench. Where necessary, special bedding, haundnitigl backfill, concrete cradle,
or other special construction shall be used tostaiind anticipated superimposed
loading or loss of trench wall stability.
D. For new pipe or joint materials for which ASTk&sdards have not been
established, the design engineer shall provide tetenmaterial and installation
specifications developed on the basis of critediegaiately documented and certified
in writing by the manufacturer to be satisfactary the specific detailed plans
submittedfor approval by the department.
5. Installation. Refer to 10 CSR 20-8.120(5)(HJtotuigh 10 CSR 20-8.120(5)(H)4.
6. Termination. Theewer mairshall enter the receiving manhole with a smoaitvfl
transition to the gravity sewer system at a poattmore than one foot (1') above the
flow line. The design shall minimize turbulence awduring at the point of discharge.
Corrosion protection for the receiving manhole shalprovided in accordance with 10
CSR 20-8.120(6)(H).
7. Design friction losses.
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A. Friction coefficient. Friction losses throutite sewershall be based on the
Hazen-Williams formula or other acceptable methad.(the Darcy-Weisbach

equation). When the Hazen-Williams formula is uskd,value for “C” shall not
exceed one hundred (100).

B. Maximum power requirements. When initially irlktd, the sewersvill have a

significantly higher “C” factor. The effect of thegher “C” factor shall be considered

when calculating maximum power requirements ang dytle time to prevent
damage to the motor. The effects of higher disahaates on selected pumps and
downstream facilities shall also be considered.
8. Curvilinear alignmentCurvilinearhorizontal and verticadlignment may be
considered provided compression joints are spekc#ed ASTM or specific pipe
manufacturer's maximum allowable pipe joint defieatlimits are not exceeded.
9. Leakage tests. Leakage tests shall be speciiites.may include appropriate water or
low pressure air testing. The testing metisddpecified shallake into consideration the

range in groundwater elevations during the testimg those anticipated during the design

life of the sewer.
A. Water (hydrostatic) test. The leakage exfilator infiltration shall not exceed
one hundred (100) gallons per inch of pipe diametemile per day for any section
between manholes of the system. An exfiltratioméltration test shall be performed
with a minimum positive head of two feet (2').
B. Air test. The air test shall, as a minimum, @onf to the test procedure described

in ASTM F1417 for plastic, composite, and ductileni pipe. For other materials, test

procedures shall be approved by the department.
10. Corrosion. Where corrosive conditions due fisiy or other causes are
anticipated, corrosion protection of the intepgpe shall be provided.
11. Cleaning. Consideration should be given to ijgliag a suitable method of cleaning
thesewermain whenever the velocity in tlsewermain may be less than two feet per
second (2 ft/s) before ultimate development ishedc
(B) Sewer Appurtenances. Refer to subsection (1tBhis rule. When manholes are
utilized at major junctions of sewer mains, reted® CSR 20-8.120(6).
(C) Service Line Connection. Refer to paragraph&C(a. through (7)(C)2. of this rule.
1. The diameter of service line pipe shall notdsslthan four inches (4").
(D) Septic Tank Design. Refer to subsections (8jizgugh (8)(E) of this rule.

(10) Combination of Sewers.
(A) Gravity Sewers. The combination of gravity sesvand any alternative sewer system is
acceptable.

(B) STEP and STEG. The combination of STEP and S$&@er system is common and
acceptable since both designs use septic tankefinent sewers.

(C) Pressure Sewers. STEP and STEG sewers sysigrharging to a downstream pressure
sewer system is acceptable. However, a pressumr sgatem discharging to a downstream
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STEP and STEG sewer system shall not be permgieck _effluent sewers are not designed
to carry settleable solids and grease.

(11) Vacuum Sewers. Vacuum sewers shall be evaluate case-by-case basis. Design
standards, operating data, and experience fosysiem are not well established in Missouri.

(12) Supplement to Summary of Design. The summbdgesign shall contain the following
information in addition to that required in 10 C3&8.110(5).

(A) Pressure Sewers. The following must be incluidegressure sewer systems:
1. Hydraulic loadings including the design averfiger and the design peak hourly flow;
2. Pipe size, material, type or class, and length;
3. Velocity calculations for each pipe segment;
4. The elevation of the hydraulic grade-line anougid elevation at peak hourly flow for
each pipe segment;
5. Calculated design friction losses;
6. Number and location of stream crossings;
7. Number ofsolation valves, cleanouts, aad and vacuum relief valves;
8. Number of simplex and duplex grinder pump stegjo
9. Calculations showing that grinder pump statiamsprotected against buoyancy forces;
10. Static head;
11. Total dynamic head;
12. Selected pump manufacturer’s information incigdhe model number, type,
horsepower, speed in revolutions per minute, veltagd phase;
13. Pump capacity in gallons per minute;
14. Performance curves for each pump with the syst@&ve plotted and the pump’s
operating point marked.
15. Cycle times based on design average flow asdj@eak hourly flow; and
16. Method of emergency operations.

(B) STEP Sewers.
1. Hydraulic loadings including the design averfiger and the design peak hourly flow;
2. Pipe size, material, type or class, and length;
3. Velocity calculations for each pipe segment;
4. The elevation of the hydraulic grade-line anougd elevation at peak hourly flow for
each pipe segment;
5. Calculated design friction losses;
6. Number and location of stream crossings;
7. Number of isolation valves, cleanouts, and ag @wacuum relief valves;
8. Number of septic tanks;
9. Calculations showing that septic tanks are pteteagainst buoyancy forces;
10. Static head;
11. Total dynamic head;
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12. Selected pump manufacturer’s information incigdhe model number, type,
horsepower, speed in revolutions per minute, veltagd phase;
13. Pump capacity in gallons per minute;
14. Performance curves for each pump with the syst@ve plotted and the pump’s
operating point marked.
15. Cycle times based on design average flow asdjl@eak hourly flow; and
16. Method of emergency operations.
(C) STEG Sewers. Refer to paragraphs (12)(B)1utitq12)(B)9 of this rule.
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